Abstract-Multi-attributes decision-making method based on fuzzy set pair analysis can effectively describe and process uncertain information when making decisions. The research mainly focuses on water resources allocation plans of northern China. By applying multi-attributes decisionmaking method, it can help to choose the best water resources allocation plan through its comprehensive evaluation. And the evaluation result proves to be reasonable in the end. This provides an effective way to solve uncertain synthesis decision-making problems of regional water resources.
INTRODUCTION
The global "water crisis" problem has received worldwide attention. Phenomena like flooding, droughts, soil erosion and water pollution are either caused by natural factors or human factors. And one effective way to alleviate water crisis is to strengthen integrated management of regional water resources, so that the research on decision-making analysis of water resources management is of great importance.
The water resource management based on the concept of sustainable use consists of a large number of multiple attributes evaluations and decision-making problems. For example, evaluations on water quality, water resources development and utilization, environmental effect of water conservancy project, aquatic ecosystems, water resource carrying capacity, decisionmaking analysis of water resources allocation plans, managing efficiency of water resources, etc. [1] The systematic study on water resources can improve and develop multi-attributes decision-making theories and methods, so that evaluation and decision-making of water resources can be built on a more scientific and systematic theoretical basis. Moreover, more information can be provided to solve practical problems on engineering scientifically.
SPA (Set Pair Analysis) is a kind of system analysis method used to study uncertain system which was proposed by Zhao Keqin [2, 3, 4, 5] . SPA uses correlate to describe all kinds of uncertain information within a system, it is a kind of approximate description of a system [6, 7, 8] . And the multi-attributes decision-making method based on fuzzy set pair analysis is an effective method to study decision-making problems of uncertain multi-attributes by using fuzzy numbers to redefine correlate. In the decisionmaking research of water resources management, the barrier is how to understand and describe all kinds of uncertainty and fuzziness during the decision-making process. This thesis aims to study the regional water resources planning problem under an uncertain environment by setting the comprehensive evaluation of water resources plans as a target and applying the multiattributes decision-making method to deal with uncertainty and fuzziness in the decision-making process. By calculating entropy, the objective weight of different targets can be determined [11] . If the objective weight of index K is set as 
II. DECISION-MAKING METHOD OF FUZZY SET

III. THE COMPREHENSIVE EVALUATION OF WATER RESOURCES PLANS
It is important to optimize water resources allocation plans in water resources systems analysis. The evaluation object of the research are 6 water resources allocation plans of northern China and 20 indexes of each plan as predicted values in 2010. And the aim is to see how the proposed decision-making methods work in the comprehensive evaluation of water resources plans. Table  1 shows a decision matrix, and U1、U2、U3、U6、U7、 U8 、 U9 are "benefit type" attributes, others are "cost type" attributes. And table 2 shows the relative membership degree matrix of a decision matrix. Table 3 shows objective weight of different attributes by the relative membership degree matrix. Table 4 shows the comparison results by using weighting method, FMEA [10] and SPA. There are 6 water resources allocation plans in table 1. Plan 1 focuses on water-saving which is based on the present water supply condition and only concerns how much water can be saved. Municipal sewage is processed under the lowest standard of the environment and the processed water cannot be reused. The qualitative analysis shows that this plan is not able to meet the requirements of the 2010 economic plans for northern areas and improve people's living standard there. So it is hard to increase the supporting capacity of regional water resources for economic development only by saving water.
Plan 2 not only saves water but also recycles wastewater. The plan aims to improve the water-saving level and reuse rate of wastewater in the current situation without adding extra investment. Though water-saving and wastewater recycling are priorities to solve water shortage problem, it cannot be the best plan because the total water resources of northern China is limited.
Besides water saving and wastewater recycling, Plan 3 proposes a local water project and plans to divert water from Yellow River. The plan does alleviate water shortage problem to some extent in a certain period of time, but the cost is that much more investment is needed. What's more, a simulated result of water supply and demand balance shows that the groundwater would be seriously over exploited.
What plan 4 differs from plan 3 is a project to divert 7.5 billion m3 of water from Yangtze River. The quantity of water diversion in the project is relatively small which can only alleviate the water shortage problem of cities benefited from the South-North Water Diversion Project. And compared with the first 3 plans, plan 4 requires large investment. So it is not an ideal one from the investment and anticipated benefits aspects.
Plan 5 is similar to plan 4, but plan 5 increases investment, but it can slove the water shortages problem of northern China fundamentally. So plan 5 is preferred.
As for plan 6, water-saving, wastewater recycling, water diversion from Yellow River and are included. Though under such circumstances the long-term water shortage problem of northern China can be solved basically, other problems like big investment and the water environmental problems of the east line still exit. Moreover, the first phase project of the east line cannot provide water supply until 2015, and before 2010, water shortages in the north areas of Shandong was already severe. So compared with plan 4 and plan 5, the advantages and disadvantages of plan 6 is in-between.
IV. CONCLUSION
Multi-attributes decision-making method based on fuzzy set pair analysis can effectively describe and process uncertain information of decisions in water resources management. The target of the research mainly focuses on water resources allocation plans of northern China and study theories and methods of the comprehensive evaluations of these plans by applying the multi-attributes decision-making method, so as to provide a new way to solve uncertain decision-making problems of regional water resources, develop and culminate the research for uncertain theoretical methods of soft multi-attributes decision-making methods.
